Pharmacologic heart rate reduction: effect of a novel, specific bradycardic agent on the heart.
Because heart rate (HR) is a major determinant of myocardial oxygen consumption (MVO2) a decrease in HR could prevent ischemia or reduce its consequences. We examined the effects of a novel bradycardic agent of the benzazepinone type, DK-AH 269 (DK), on ventricular function and perfusion in 12 isolated, blood-perfused rabbit hearts. HR was significantly reduced by 1mumol/L DK (160 +/- 28 vs. 124 +/- 23 min-1); diastole lengthened from 235 +/- 69 to 334 +/- 85 ms. Aortic flow tended to fall after DK (50.0 +/- 29.6 vs. 35.6 +/- 21.5 ml/min), but stroke volume remained unchanged (0.29 +/- 0.16 vs. 0.28 +/- 0.17 ml) following DK. Peak left-ventricular pressure (LVPmax) (106 +/- 29 vs. 92 +/- 35 mmHg) and dp/dtmax (1482 +/- 582 vs. 1247 +/- 644 mmHg/s) were decreased. dp/dtmin, as a measure of early relaxation, was also decreased (-1361 +/- 362 vs, -1125 +/- 488 mmHg/s), whereas the end-diastolic pressure (LVPed) was increased (20 +/- 12 vs. 25 +/- 17 mmHg). Coronary blood flow (CBF) per beat was not affected by DK: 0.07 +/- 0.02 vs. 0.07 +/- 0.02 ml. However, the coronary resistance increased with DK from 0.76 +/- 0.29 to 1.13 +/- 0.66 mmHg/(ml/min/100 g). The MVO2 was decreased (6.8 +/- 3.4 vs. 5.9 +/- 2.8 ml/min/100 g). The relation between subendocardial and subepicardial flow (colored microspheres) was unchanged after DK (1.12 +/- 0.22 vs. 1.13 +/- 0.16). Using electrical pacing to restore the control HR, dp/dtmax, LVPed, and MVO2 were nearly restored to predrug levels. In contrast, stroke volume, LVPmax, dp/dtmin and CBF per beat were less than control. In summary: DK effectively reduces heart rate and increases diastole. In parallel with the moderately reduced contractile function, MVO2 is reduced whereas CBF per beat is preserved. These results suggest that this novel bradycardic agent could be useful in treating unwanted tachycardia in the experimental setting, postoperative tachycardia in patients with heart disease or be useful even in treating coronary heart disease.